In his letter to the editor, Schulz (2017) raises some important issues regarding the composition of phloem exudate and the origin of macromolecules detected in transit.
While he raises several points with which we agree, he raises others with which we do not.
First, he states that a given protein will be predisposed to escape and move long distances when it is overexpressed on free ribosomes in the companion-cell (CC) cytosol. He suggests that retention rather than movement would be the default. This begs the question as to how the CC could retain all of its translated proteins when it is connected to the fast-flowing sieve element (SE) by numerous, large poreplasmodesmata units (PPUs). Perhaps it cannot, and small amounts of proteins may leak constantly into the translocation stream. Indeed, it seems very unlikely that every CC-protein is strongly anchored within the cytoplasm.
Second, Schulz discusses the possibility that a 'lack of recognition at the PPUs' may contribute to the loss of proteins into the translocation stream. This is an interesting notion but it lacks experimental support. To date, no direct evidence has been produced that CC proteins interact directly with PPUs. It is more likely that the high native sizeexclusion limit (SEL) of PPUs is the key factor that determines whether a protein will, or will not, enter the translocation stream. In the case of CC-proteins (Paultre et al., 2016) , and mobile mRNAs (Calderwood et al., 2016) , simple abundance and size may determine the likelihood of macromolecular movement from CC to SE, the SEL of PPUs determining the upper molecular cut-off. Intriguingly, almost all the examples of native, phloem-mobile macromolecules cited by Schulz (PP2, FT and CmPP16) fit these criteria.
The possibility that protein overexpression from strong promoters may induce the translocation of proteins was discussed by Paultre et al. (2016) , leading to their bioinformatic analysis of phloem exudate composition. However, these data are criticized by Schulz as unreliable since cutting the phloem may lead to pressure-induced surge artefacts, causing proteins to enter the translocation stream from the adjacent CCs. Not all reports on phloem composition have used phloem exudate. In the study by 
